Infection caused by Toxoplasma gondii, toxoplasmosis, is one of the most frequent zoonoses in the world; it normally affects both genders equally. Humans are one of several possible intermediate hosts, and the disease is oligosymptomatic in most cases. Vertical transmission is an important cause of fetal malformation and sequels in newborns. Approximately 10% of postnatal cases present multiple manifestations, ranging from low fever and mild lymphadenopathy to severe encephalitis. In moderate cases, lesions such as retinochoroiditis may emerge during acute infection or even years later. We analyzed 313 cases of toxoplasmosis from 1992 to 2004, including 261 acute cases. Most patients were women (68.1%), and 39% of these were pregnant. Among acute infection cases, 64.8% presented symptomatic disease; the most frequent manifestations were lymphadenomegaly (59.8%), fever (27.2%), headache (10.7%), asthenia (10%), weight loss (8.4%), myalgia (8%), retinochoroiditis (3.4%) and hepatosplenomegaly (1.5%). Although ocular lesions by T. gondii are well documented as a possible consequence of postnatal infection, two patients developed retinochoroiditis only two years after primary infection. This demonstrates the need for toxoplasmosis case surveillance, even long after acute manifestations.
Toxoplasmosis, one of most common existing zoonoses, is caused by Toxoplasma gondii (Nicolle & Manceaux, 1908) [1] , a protozoan that has an heteroxenous life cycle and is able to infect various mammal and bird species through different transmission pathways, though felines are the definitive host [2] [3] [4] [5] . It has a cosmopolitan distribution; serological surveys have demonstrated a vast range, affecting many countries, geographic areas and ethnic groups.
Variations in prevalence may be due to regional differences in environmental, demographic, culture and socio-economic factors. In central France, where meat consumption starts early in life, seropositivity is near 90%, with a seroconversion rate near to that found in El Salvador [3] . In the USA, an average prevalence of 22.5% is estimated, ranging from 17.5 to 29.2% [6, 7] . In Austria, where newborn toxoplasmosis surveillance was introduced in 1975, a study of pregnant women showed a 30% seroprevalence [8] . In Brazil, several descriptive studies show different serologic seroprevalences: in the mid-west and north, 54 and 75% respectively [9] ; 80.4% in an indigenous group in the state of Mato Grosso [10] and from 66 to 75% in rural populations in the south (state of Paraná) [11] ; from 77.5 to 58.9% soroprevalence among pregnant women in an urban region of São Paulo [12] ; from 23 to 84% in Campos dos Goytacazes (northern Rio de Janeiro State, in the Brazilian southeast) [13] and 68.4% among primary school students in the city of Rio de Janeiro [14] . A progressive rise in seropositivity with age has been seen in children, adolescents and pregnant women in Fortaleza (northeast Brazil), ranging from 22.8 to 71.5% [15] ; also in the Northeast, in the city of Recife, a seroprevalence of 79% for men and 63.4% for women was found among blood donors [16] . The increase in incidence of toxoplasmosis has shown to be proportional to age, with an estimated rate of serological conversion of 10% among 0-5 year-olds, 1% among 6-20 year-olds, and 0.3% for people above 20 years old [3] . Along with mother-to-child transmission, other important transmission paths have been reported in epidemics and high prevalence regions, such as contaminated water sources and raw meat intake [5, 13, [17] [18] [19] .
In humans, only 10% of infections appear to be symptomatic [7] , and the disease has various manifestations, depending on individual health status during infection (pre or post-born, immunodeficiency). Toxoplasmosis can present as an acute-fever disease, associated or not with rash, myalgia, headache, prostration, pneumonia, and frequently, lymphadenopathy; hepatic and myocardial impairment are rare; encephalitis, mostly in immunodepressed patients; in newborn infections and abortion, malformations and posterior sequels may occur, e.g., retinochoroiditis, a lesion associated with toxoplasmosis.
Material and Methods
We made a retrospective analysis of the clinical conditions of toxoplasmosis patients attended at IPEC/Fiocruz (Instituto de Pesquisa Clínica Evandro Chagas -Evandro Chagas Clinical Research Institute -Oswaldo Cruz Foundation), an infectious diseases reference center situated in the city of Rio de Janeiro, covering a12-year period (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) . This health service is part of a universal-access national health system, offering, among other services, specialized care for toxoplasmosis patients from Rio de Janeiro and part of its metropolitan area population (approximately 9,285,456 inhabitants). Secondary data were obtained from patients' files; the variables that were collected included gender, age, signs and symptoms, pregnancy situation, ophthalmic condition, IgM and IgG anti-toxoplasmosis titers, and treatment scheme. While IPEC is one of few infectious diseases centers attending this region, toxoplasmosis diagnosis and treatment can be performed not only in such reference centers, but also in other public and private services.
Inclusion Criteria
This casuistic included patients with acquired acute toxoplasmosis, symptomatic or not, confirmed by positive serology for IgM and IgG antibodies, detected by antibodyenzymatic tests ELFA (Enzyme Linked Fluorescent Assay -VIDAS TOXO IgG II (TXG) and IgM II (TXM) kits) or ELISA (Enzyme-Linked Immunosorbent Assay -TOXOPLASMA IgG and IgM ENZYWELL kits), depending on the method available at the time of examination. For evaluation of late retinochoroiditis, patients were followed up for a period of two to five years. Late retinochoroiditis was considered when an active retinal lesion appeared six months after the remission of acute disease, without previous ocular lesions in the same eye.
Case Management Protocol
Patients attended for the first time at IPEC are examined by an infectious-diseases specialist for general evaluation, and treatment, if necessary. On this occasion, anti-toxoplasmosis serology is performed at the institution to confirm each case. Each person is taken to the Reference Center for Ophthalmic Infections at IPEC in order to be examined by funduscopy. After the first evaluation, each patient is followed up by an infectious diseases specialist; a second funduscopy is indicated six months later, and then annually. Standard treatment for acute disease includes sulfadiazine and pirimetamine, associated with folinic acid, and prednisone is included when retinochoroiditis is evident, to minimize inflammatory reaction. Spiramycin is used in cases of pregnancy, to prevent mother-to-child transmission of Toxoplasma gondii.
Statistical Analysis
Descriptive statistics were used to evaluate variables of interest, such as gender, age and clinical manifestations. We used the Student-t test to compare means and the c2 test to make associative analyses (P-values < 0.05 were considered significant). All statistics were performed using SPSS version 11 (SPSS Inc., Chicago, IL, USA).
Results
During the study period, 313 patients were attended at the toxoplasmosis outpatient service of IPEC. Among those, 261 presented acute infection by Toxoplasma gondii based on serology. Most patients were women (68.1% -213/313), which is probably explained by the fact that many pregnant women are referred to IPEC due to positive serology found during pre-natal follow up. The group of pregnant women represents 39% (83/213) of all women attended at the service. Among acute cases, females accounted for 65.5% (171/261), and 27.2% (71/261) during pregnancy.
The mean age of all patients was 26.2 years old (median= 26; sd= 12.19). Among men, the mean age was 21.98 years old (median= 18; sd= 13.12), while in the female group it was significantly higher (t= -4.311; p<0.01), being 28.21 years old (median= 27; sd= 11.23).
At the beginning of the follow up, signs and symptoms were presented by 64.8% of patients with acute infection (169/ 261). Lymphadenopathy was the most prevalent manifestation, appearing in 59.8% (156/261) of the cases. Other common signs and symptoms were fever (27.2% -71/261), headache (10.7% -28/261), weakness (10% -26/261), weight loss (8.4% -22/261), myalgia (8% -21/261), retinochoroiditis (2.7% -7/261) and hepatosplenomegaly (1.5% -4/261). Besides the seven initial cases of retinochoroiditis that occurred during acute disease, another two patients acquired late retinal lesions, developed at least two years after the primary infection, which increases the prevalence of postnatal-acquired ocular toxoplasmosis to 3.4% (9/261). The distribution of signs and symptoms is presented in Table 1 .
In addition, associative analysis of acute cases shown a relationship between gender and clinical manifestations (χ 2 = 48.916; p<0.01) in this population; women presented more clinical symptoms, even when pregnant patients were excluded from analysis (χ 2 = 6.846; p<0.01).
Discussion
Toxoplasmosis is one of the most disseminated protozoa infections worldwide; it has been described in 200 different species of vertebrates [20] . Human infection was identified for the first time in 1923; early in the 1940s, mother-to-child transmission and congenital toxoplasmosis were already recognized. In the following years, other changes related to congenital toxoplasmosis were found in newborns and children, such as encephalomyelitis and brain calcifications, neurological disturbances, hydrocephaly and retinochoroiditis [21] .
Many pregnant women referred to our service were positive for anti-toxoplasmosis IgM and negative for IgG, which configures a previous infection, but not necessarily a recent one. Considering that toxoplasmosis serology is a standard procedure in pre-natal care in Brazil, this fact reveals that some services involved in pregnancy assistance are not able to interpret a serological test properly, leading to a wrong or a doubtful diagnosis. On the other hand, a positive serological test for anti-toxoplasmosis IgM demands an appropriate investigation, since residual anti-toxoplasmosis IgM antibodies can persist for months or even years [22, 23] after acute disease. In this case, an IgG avidity test could aid help provide a correct diagnosis, as a temporal marker of infection, through verification of the functional affinity of these antibodies, which makes it possible to distinguish between past and recent infection [24, 25] . This test is especially useful when a pregnant woman presents both IgG and IgM positive tests at the beginning of pregnancy, so that invasive tests and unnecessary medication can be avoided [26, 27] .
Ocular lesions due to toxoplasmosis in adults were first described in 1952, and during the 1950s and 1960s several cases were identified, many of them consistent with postnatal infection [28] . However, such lesions were often considered a product of congenital disease, with later manifestation or reactivation of old retinal scars, and so it was up until the 1990's.
Many postnatal primary cases presenting ophthalmic manifestations have been described recently [29] [30] [31] . Ocular toxoplasmosis accounts for about 30% to 60% of all retinochoroiditis cases [3, 16] ; it can appear as a sudden retinitis with inflammation that resolves after one or two months, or as a chronic retinitis active for months, resulting from cellular necrosis due to tachyzoite proliferation. Though congenital and acquired lesions look the same in funduscopy, some studies point to a better prognosis for cases of acute-acquired toxoplasmosis. It is possible that different T. gondii strains play an important role in toxoplasmosis pathogenesis, but the severity of lesions may also depend on the immune response of the host. Some authors suggest that patients with congenital disease have a diminished immune response to antigens of T. gondii and, as a consequence of some kind of tolerance to parasite infection. This could be due to parasitic antigens in the organism during lymphocyte maturation in a developing thymus [32] .
Several studies show that approximately 3% of acute toxoplasmosis cases evolve to ocular illness [30] . This prevalence was also found in our study group. In addition to the patients who developed retinochoroiditis during acute disease, two late cases developed, both in middle-aged men and two years after primary infection. Other cases of late toxoplasma retinochoroiditis have also been reported. In 1990, a study made in Erechim (a southern Brazilian city) followed 131 people seropositive for toxoplasmosis and who did not present ocular lesions. After seven years, 11 of them had evolved to late toxoplasma retinochoroiditis [21] .
Despite the high incidence of T. gondii infection, symptomatic disease occurs at a low frequency. Among symptomatic cases of toxoplasmosis, about 90% develop persistent lymphadenopathy, mild fever and asthenia. Since signs and symptoms of toxoplasmosis are non-specific, it may be misinterpreted as a variety of conditions, such as flu, mononucleosis and cytomegalovirus infection. The illness can have spontaneous remission after a few weeks; thus treatment is not mandatory in mild acute cases [7, 33, 34] . However, in more severe or persistent cases, the use of antimicrobial and other adjunct drugs may be necessary. Some rare and severe forms of toxoplasmosis, such as encephalitis, occur more commonly in immunocompromised persons (AIDS and transplanted patients). Clinical disease manifestations and their frequency in our group were similar to what has been found in other studies of symptomatic toxoplasmosis [7, 35] .
Conclusions
Though toxoplasmosis is one of the most common parasitic infections, few cases develop to symptomatic disease. As it has been previously reported, data from a reference center (such as ours), may not represent the general population, yet our findings were similar to those reported in previous studies. Two exceptions emerged from our statistical analysis, which showed gender differences: while men presented symptoms at a younger age, women appeared to have more clinical symptoms. These facts should be regarded carefully, as this was not a population-based study.
Although toxoplasmosis is usually considered a benign and self-limiting illness, late and permanent lesions may occur, such as toxoplasma retinochoroiditis. Consequently, acute cases may need to be treated and followed up, in order to minimize the risks of such lesions. Medical staff must then be alert to this infection and its consequences, even after acute infection and remission. This concept was confirmed by the two cases of ocular impairment that we found, which were properly diagnosed and treated due to the management case protocol of the IPEC Reference Centre.
On the other hand, an initial examination of reasons for referral of cases to IPEC revealed problems in toxoplasmosis diagnosis and assistance by other health service providers. This fact, considering the magnitude of this disease in Brazil, means that we need to discuss surveillance strategies for toxoplasmosis. The protocol that we used could be adapted to other health services.
